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ABSTRACT OF THE INVENTION 

Disclosed 1s a self-adhering clastic composite comprising an adhesive 
•aterlal and an clastic Baterlal. eberelo U« elastic notorial 1s 
continuous along a relax*! length of the sol f -adnerlng elastic 
S composite, and the self-adhering olastlc conposlto exhibits doslrod 
olastlc and adhesive properties. Also disclosed is a disposable 
absorbent product. Including tno self-adhorlng elastic composite. 
Intended for the absorption of body fields. 
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SELF-AOMERIUC ELASTIC COMPOSITE 

BechgnraiKl sf thw Invntlpn 

5 Ft eld of the Inv ention 

The present Invention rtlitts to « self adhering, elastic coe^>os1t« 
which ny be used to 1«part elastic properties Ut flexible, 
non-elastic substrates. 

10 Brscrlgtion pf th« R?Uled_An 

Vyicenlzod rubber or synthetic rubber elastic bonds or threads h«v« 
typically beea used to provide elastic properties to flexible 
suDstrates by attaching the elastic to the substrate using aatarlals 
such as thread, yam, or adhesive 1a a seeing, waving, or adhesive 
15 procass. The attachment of elastic bands to the underlying flexible 
substrate generally cchsuwj additional naterlals and ■anufecturlng 
resources and poses problem In tha Industry. Ratural vulcanized or 
crosrl inked synthetic rubbers are difficult to faed continuously and 
at high speeds, tn view of their tendency to stretch and relax during 
20 wchanlcal processes, resulting in artlclts with broken tlastlcs. 
articles having an elastic »1th too great or too little tension, or 
articles with partly attached elastics. Further, adhesivus which 
hawe typically been used in the past to bond elastic bends to a 
flexible substrate generally neve bad poor adhesion to the elastic 
25 bands resulting In the separation of the elastic during any 
substantial flexing of the substrate. 

For axaaple. it Is know, to apply an adhesive. In the fore of a 
spray, along the length of continuous elastic bands contacting * 
30 continuous substrata Mb. The elastic bands tre generally In a 

stretched condition while the adhesive Is applied in a nonstretc**d 
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condition. Alternatively, the stretched elastic bsnd; .-an be coated 
with the adhesive prior to contact with the substrata ^o. 

Typical elastic aaterlals dre generally crossl Inked. 

three -dieenslonal networks of vulcanised natural or synthetic rubber. 
The cress! Inked three diwens1or.il strjet-ro comprises i reversib^ 
energy storing network. Stress applied to the substancs r-ssults in a 
strain or deforwtion of the three dimensional network which stores 
energy, applied during stress, which can b« spontaneously 
substantially recovered upon the reecval of the stress. 



Pressure sensitive adheslves, in contrast to olastlc %*ter!*l; ( 
generally require a different set of proper-tits. U^c--. the 
application of stress or force to a pressure sensitive adhesive, in 
15 the for* of pressure, the adhesive wist d«for» in order to cose Into 
inti»ato contact through viscous flow with the surface of s substrate 
in ord*r to fore adhesive bonds by vi« der Waal* attraction. In 
order to preserve the adhesive bond, upon rtaovrl of the stress cr 
pressure, the adhesive aust not recover froa the defonwtion. 
Substances that are pressure sensitive adheslves generally ex.vblt 
viscous Ho* and, therefore. Inherently do not substantially recover 
froa such deformation. 

Elastic »aterials, therefore, generally have ot1n1«al adhmlv* 
ZS properties, pressure sensitive adhoslves generally have amiaal 
elastic properties. Cosswnly available pressure sensitive adhesive 
or elastic materials do not have the corre<t balance of properties 
*>1ch would result in * truly sultabla sel f- adhering elastic 
naterlal. since the eolecular properties that result In elasticity 
are those that ctwnonly result In the sbsence of adhesive pr-psr^le;. 
Attempts to preparv a single composition aat<srial that nay tv; JS »d as 
a ->alf- adhering elastic e*ter1al has generally required s cc.-rpro^ se 
fcatween the dj.-ir*d el^tic and adh*iW, 3 properties. Anolfer -rvo"!*, 
-Uh sue* Mollis Is that, upon aging, t.-«* caUrial will -.uff-sr a 
hi^h loss of e ther the elastic or tensive properties, or 
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A n..d, th, r , fore , « lstl for , self . ldi) , rln!( , 

sT L r , * SU " Str,te - ^ fcr . 

se l f-adheMtvg elastic outaiH*. k,„< j 

h. ,ff ' «ttrUl having adequate peel force which -an 

be attached *1th it rone bonds to a n«(Ki. , 

Simmr> of th, Inytntlnn 

both ,ub»t„t.., .,„„« M Proptrt ^r th4t fl 

«I«t1c and idheslv. prop.rtl.1 »Hh ag)o9 . 

» «,„„ .„d „ , U5tlc „T, r1 „ 

C-P..1U «h1b.t, d. l)rw) „, ltlc ^ iahtsln tn ^ n £ 

l«n,th .«* c-pH«, „ fcJhtllYe Ht|r| „ 

SL"™, e TIT"' °" """< —™ «• «-~ • W 

£££ •'«*•« — U „MbU, th. 

th. .b.lit, to b. , t „teh«f „ l.„t .bout SO p.r tint of 
the relaxed length; 

th. .l«t«t cc-pesn. „ ^ . t ^ , 2 . f 

for .bout 2 ^ , tr , teh- „ a „ >jrt<ni 
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c an aged Creep value that 1$ not .ore than 25 percent when 
the self-adhering elastic composite 1$ aged at about 110*F 
for about 24 hours when stretched at a 50 percent 
extension; 

d. an aged Peel Force value that is not less than about 80 
percent of the original Peel Force value when the 
self-adhering elastic composite is aged at about 72T for 
*bout 2 weecs when stretched at a 50 percent extension; and 

e. an aged Peel Force valuo that is not less than about 80 
percent of the original Peel Force value when the self- 
•chering elastic composite Is aged at about IIO'F for about 
24 hours when stretched at a 50 percent extension. 

Another ftsbodi»er.t of such a self-adhering elastic c«*>oslte has a 
relaxed length and comprises a first layer attached to a second 
layer, wherein the first layer coaprlses an adhesive material, the 
second layer comprises an elastic material continuous along the 
relaxed length of the self-adhering elastic composite, and the 
self-adhering elastic composite exhibits desired elastic and adhesive 
20 properties. 

Another embodiment of such a self-adhering elastic composite has a 
relaxed length and coaprlses an adhesive material «tr1x attached to 
and substantially encasing an elastic uterial continuous along the 
relaxed length of the self-adhering elastic composite, the 
self-adhering elastic composite ^ibiting desired elastic and 
adhesive properties. 
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In another aspect, the present invention concerns a gatherable 
•lastlc laminate comprising a gatherable substrate attached to a 
self-adhering elastic composite wherein the self-adhering elastic 
composite exhibits desired elastic and adhesive properties. 

In another aspect, the present invention concerns a disposable 
absorbent product comprising a self-adhering elastic composite 
•herein the self-adhering elastic composite exhibits desired elastic 
*nd adhesive properties. 
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One embodiment of such * disposable absorbent product comprises a 
liquid-permeable topsheet, a backsheet attached to the 
liquid-permeable topsheet, an absorbent structure positioned between 
the topsheet and the backsheet, and a self-adhering elastic composite 
5 positioned between the topsheet and the backsheet wherein the 

self-adhering elastic composite exhibits desired elastic and adhesive 
properties. e 

Brief Description of th , e Dr^i nns 

10 Fig 1 represents on. embodiment of . self-adhering elastic composite 
of the present Invention. 



15 



Fig. 2 represents anothc, embodiment of a self-adhering elastic 
composite of the present Invention. 

Fig. 3 represents a disposable diaper according to the present 
Invention. 



35 



20 s^f 4 r7 $8 ? * Pl<>t ° f $trt "-^" "re. measures of a 
20 self-adhering elastic structure saa*le stretched using a t.nsll. 
tester. 

fltUflrt PffsrrlnHon of the fritarrxl EmfrfldJmm 
In on. aspect, the present invention 1, . self-adhering elastic 
25 material which 1, . co^oslt, comprising an adhesive material and an 

c« luZ T\ h " ^ ^ * <~ — . but 

IZ \ * 1 " C< - b1n4tion ' ™ « ttorl.1 and the 

other M tla$ttc MUrU1> |t u wfb|# ^ $ . lf .^ r1 ^ 

elastic composite that exhibit, Improved adhesive and elastic 
w properties as compared to known materials. 

As used herein, the terms "self. adhering elastic material" 
..If-adherlng elastic composite", and other related fn»'.rm meant 
to present a material that Mbit, both substantial adhmslv. and 
•la, tic propartl,, such that the self -Bering „ Mtle Mt#rit| CM 
provide elastic properties to a flexible, non-.l.stic substrate 
"itmout any ne*d for additional attachment mean, to attach the 
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self-adhering elastic material to the flexible, non-elastic 
substrate. 

As used herein. the tern "adhesive material" is intended to mean a 
5 material that is generally capable of bonding two other materials 

together. Such bonding m»y result from th« application of a pressure 
force, in the case of a pressure sensitive adhesive material, or a 
sufficiently high temperature, 1n the case of a hot-melt adhesive, to 
contact and bond the adhesive material to a substrate. Specifically, 
10 as used herein, an adhesive auterial is meant to be a wterlal that 
exhibits a Peel Force value, as described herein, that Is greater 
than about 300 grams per 25.4 .11 limeters of width of the adhesive 
■aterlal. Suitably, the adhesive material also exhibits an Initial 
Modulus value, as described herein, that Is between about 1x10* to 
about 4x10* dynes per square centimeter and a Stress at 50 Percent 
Extension value, as described herein, that 1s between about 0.1x10* 
to about 4x10* dynes per square centimeter. 
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Material, suitable for use as the adhesive in the present Invention 
«ay be of any known type, such as a thermoplastic hot-wit adhesive, 
a reactive adhesive, a pressure sensitive adhesive, or the like, as* 
long as the adhesive Material exhibits the properties specified 
herein. An example of a thermoplastic hot emit adhesive includes a 
synthetic rubber-based adhesive based on polystyrene-polybutadlene- 
polystyrene chemistry and a tackifler based on hydrocarbon chemistry 
A description of compositions of hot-melt adhosives can be found, for 
example, in "CRC Elastomer Technology Handbook", edited by 
Nicholas P. Cheremlslnoff (CRC Press, 1993), Chapter 24. incorporated 
herein by reference. 

Example, of reactive adheslv.s Include crossl Inked amine-epoxide 
compounds or moisture-cured polyurethanes . The chemistry of such 
reactive adhesive* Is know, to those skilled in the art and may be 
found, fcr example, in "Contemporary Polymer Chemistry", by 
Harry Alcock and Frederick Lamp* (Prentice Hall, 1990) ,' incorporated 
herein by reference. 
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stretched length that 1s 150 percent of Us relaxed length. If this 
exemplary stretched materiel contracted, that Is. recovered to a 
length of 1 . 1 inches after release of the biasing and stretching 
force, the material would have recovered 80 percent (0.4 inch) of Its 
5 elongation. 
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Materials suitable for use as the elastic material herein Include 
dlblock. triblock, or multlblock elastomeric copolymers such as 
oleflnlc copolymers such as styrene- 1 soprene-st.yr*ne, 
styrene-butadiene-styrene, styrene-ethylene/butylene-stjrane, or 
styrer.e-ethylene/propylene-styrene; polyurethanes, such as those 
available from E. I. Du Pont de Nemours Co., under the trade name 
Lycra polyurethane; polyaaldes, such as polyether block amides 
available from Ato Chemical Company, under the trade name Pebax 
15 polyether block amide; or polyesters, such as those available from 
E. I. Du Pont de Nemours Co., under the trade name Hytrel polyester. 

The elastic material Is beneficially present In the self-adhering 
elastic composite of the present Invention In an amount of from 
greater '.nan 0 to less then 100 weight percent, suitably from about 
1 to about 99 weight H «rcent, ifK | suitably from about 5 to about 
95 weight percent based on the total weight of the adhesive material 
and the elastic material In the self-adhering elastic composite. 

25 A nuafcer of block copolymers cin be used to prepare either the 
adhesive or the elastic material useful in preparing the 
self-adhering elastic composite of this invention. As will be 
appreciated by one skilled in the art, the actual co«ponent ? used, 
the relative amounts of each component used, and/or the process 
30 conditions j.^ed to prepare the blcck copolymer will need to be 

dlfforent so as to separately prepare an adhesive block copolymer 
materiel or an elastic block copolymer material that each 
respectively exhibit the properties desired herein. 

35 Such block copolymers gtnerally comprise an elastomerlc .Idblock 

portion and a thermoplastic endblock portion. The block copolymers 
used in this Invention generally have a three dimensional physical 
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reduc. »nm,v,t, to oxidative degradation *nd .ay n4Ve 
CUT effects upon the desired properties of th. -frl.l being 
prepared. " 

5 

Suitable block copolymers used In this Invention comprise at least 
two substantially polystyrene endblock portions and at least one 
substantially ethyl. n./butyl en. .idblock portion. Ethyl ene/butyl ene 
typ ca y coaprlses the Mj or ^ unt of tb# ^..^ un|t / Jn J - 
> block copoly^r end can constitute, for example, 70 percent by weight 
or .ore of th<» block copolywr Th« h! c ^ 
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substantially adverse effect of one on the other. In particular the 
•tUchlng of the elastic „t.rLl to the adhesive .aUH.l doe, not ' 
iub.tantf.11y affect the adhesive properties of the adh.sive 
«ttrUl. and the attaching of the adhesive .ate, <al to the elastic 
material does not substantially affact the clastic properties of the 
• Lstlc wtcrlal. Furtheneore, the adhesive material and the elastic 
wt.rt.1 should be effectively attached to each other sue* that the 
a» .aterlals »ay not be easily operated fro. each other during use 
of the self-adherlng elastic composite. Suitably, the ?e *l r 0 rce 
va u. required to separate the adhesive .aterlal fro. the elastic 
■aterlal, Vn the self-.dh.ring elastic eoaposltt of th. present 
invention, will be gr.at.r than about 500 9 ra.s per linear inch. 
As such, by attaching together .n adhesive «t.rUl and an el.stlc 
" I" 11 k thU * re C0 «P»t1bl.. it 1s possible for the ecposiu to 
exhibit th. desired elastic and adhesive properties as described 
herein. 
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suitably preoared 0 y ;*par*tely preparing or fcrs',^ the adhesive 
«L-r««l layer 4r > Ule el „ t1c Mter ., a| ?jyBr ^ t; , cn Jtt>ch1ng :h< 
layers together. Alternatively, such a «l f-adher Inq £ ? 23 :':c 
5 composite «y be prepared in * Jin gl 2 process step such « » r liSift9 , 
kui t i- layered coext rus icr. process. 

In conventional elastic laminating processes. the ldhes , ¥e MU5P , al 
is typically sprayed or applied onto a pre- stretched elastic mterUl 
10 before lamination with a substrate. In these Instances, the *dh*s1-,* 
wterlal does not substantially contribute to the mchanlcal 
properties of th« Urinate since the adhesive *at*r1al is not a load 
bearing mbtr of th« laminate. The adhesive K t«rtil in these 
Instates generally functions solely »; an attachment material. 
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In the present invention, however, the adhesive material, In addition 
to the elastic Mterial. <lso acts as i loid bearing mater since the 
adhesive material way be substantially stretched along with the 
elastic aaterial while rmaainlnc attached to the elastic material. 
Hence, in the sel f- Bering elastic composite of th 5 present 
invention, the elastic wterUl essentially physically acts as a 
recoverable spring and th, adhesive material essentially physically 
icu a; a viscous dashp^.t in parallel with th* elastic material. 
Thus, bot:. thfi sdhesi** «5> C rial a.-vJ the elaslic saterlal are lo*d 
bearing mmmfcer* with the adhesjve „ U Hal being visco-js and the 
elastic Mt.rl.l o*1ng elastic. As such, th, wchamcal properties 
of the s«! f -adhering elastic =MpCii n« of the ? r*s<»n: -invention a-* 
determined by both th;, adhesive and elastic wterial components, wi^ 
th* adhesive ^terial also actlrv) ai an attach**rt material to a 
30 substrata. 

I ft a bWlclai wtodi^.,t o? the ptvsont <nvcn:lon. th* 
lelf-aJheri*, elastic campsite #1.1 coup.-fse :hr^ Uvers Inter? a id 
°* t5? * f " c * otS * r - TN * »nd bottaa layers viiJl "comprise sr. 
adhesive aateriel and th« siddle layer -ill c^;,i ; , an elastic 
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Hg. 1 Illustrate * self-adhering elastic coalite according to 
such an «**H««t. S«lf-adh«r1ng *U s t1c composite 10 fncliMtes t*o 
idheslv. uat.r1,l layr* 11 attached to opposite side, of an elastic 
«t.Hal 1 W 12 . Bo t)l of th# wt#rU1 n ^ th# 

elastic ..terlal l«y, r 12 am In the for, cf *>m«>ve„ fil «. 

In another ee*odi«nt of the present Invention, the sel f-adhering 
elastic c«*o,Ue .111 emprise an edhes.'ve Serial .atrlx attached 
co and substantially encasing an elastic «t.Hal. As used herein, 
the ten, encase" and related terms, ar* intended to »e.n thet the 
•ohcslve -UHal substantially encloses or surrounds the elastic 
«t*r1.l. C«r fi lly, 1n such « eebodi-ent. the elastic wterlal 
-111 be 1. the for. of fiber,, thread,, or a fibrous wb .hlch are 
encased it an adhesive material matrix. 

Such a self-ed^Hn, elastic opposite of the present Invention 1s 
suitably prepared by first forming the elastic material and then 
substantially encasing the elastic material .1th an adhesive material 



20 



Fig 2 illustrates a self-adhering elastic composite according to 
such an -6odi«*t. Self-adhwHng elastic composite 20 Includes an 
adhesive material matrix 21 and elastic «Ur1.1 thread, 22 The 
adhesive materiel matrix 21 1s seen to substantially **ca;* the 
25 aUstlc material thread, 22 within the adhesive material matrix 22. 

The self-adhering «lastic composite Is suitably extn^le such that 
It can be for-*, lat* a no^ven material. A no«ov*n self-^ing 
M <Uit,C CWW,U * of , film. . «b. or the like 

It is desirable ttat the self-adhering elastic composite of the 
prec^nt invention . 2 hibU both desirable elastJc and adhesive, 
Parties which 1s in contrast to ^ Aerials rfsich generally 
only exhibit either desirable elastic or desirable adhesive 
35 properties. 
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the ?r,-.*r»: Mention !.>.... -j« eff-ct . 1 re ; C 1 :b i" • iy . Cr«p. 
Initial «kx« U :u,, str«i at 50 *rcent tV.MSfw. and Stn- SS 
animation »a'u«». 

TKe j«: f-«dh*M»g elaiUc cocpojita jr.ou^d exhibit t.te ability to ivt 
stitched so :s to extendi at ! 54i t SO percent, suitably at 

least *i>out 75 ^ertffit, nrt 5u1t*£)1y at Jeast about : DO percent, and 
rost suitably it least About 200 percent. and up to ;«ct 
'O.OOO parcent of the rx1*a»<3 lcrxjt.i of th« composite. 

The Creep u neAnt to reprtscnt the 1ncr*«« in rtltstd length 

exhibited by a «ter1«l after feeing been extended about 50 percent 
by stretching. As luch. tfe Crwp v*l M Is th* differ***. b*t*»*n 
CSc rcltxed length after about SO percent extension and th* criglna^ 
r^ajted l«ngth before about 50 oercent extension, d!»^ by th« 
srlalnal rtl»x*j length, and aultl^lnd by 100 percent to gl*, * 
in percent. te Crwp »*| JC 1$ MAn t to represent the 

1rcrta$e in r,l*j:,d !**g t J> exhibited by a Htini! jfter having b*«fl 
extend *bcut 50 p*rcont by stretching an« sclnljfiwd at the about 
50 percent erter.ilon for a p«r1ed of Han and und«r specific 
'.'rtpantun condition. 

suitable islno ronvmto* i, to WVuU the 50 percent »xt«..d*d 
=aterul , t about 72V (about 22'C) fc about 2 u^ts, after ^ 1ch 
the material exhibits an ag*d Cr»e$ v e :u* that 1s sy<tabl 7 not 
in«t»r than about 25 xrtwt, «>r* i-jitably rwt jrMier :*u„ .ibo^t 
TO percent, and iojt sy.tabl/ net grrite;- than about 15 percent. 



A-wther tv'. table agim; condition M >..> m 1bU1« the 50 percent 
«Te«J«d wte.-lcl at ,bowt 1I0-F { ; ^,t *3'C) for about 2< hours, 
after which tJ»* wti-iil ej*<b1ts an s-ytj Cr-co *alue that 'i 
^■tablj «u,t ,r*«>r LS« *bcw t 25 pcr;«:. »re suitably g -eat.f 
:.v : n a*out 2C pe^vr,-.. and „st suitably .-.ot greater t.-ian : ^.,t 
35 ]5 X v rc»nt. 
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Ai used heroin, all percentage extensions are expressed as a percent 
of the unextenced or relaxed 1 r-v^t-'i of t material. Thus. 100 percent 
extension «eans that the untens ioned material h^s been stretched to 
twice Its relaxed, or untensloned, l»ngth. 

5 

The Initial Modulus value of a sel f- jdherlng elastic ccsposlte Is 
meant to represent the amount of force Initially needed to stretch 
the self-adhering elastic composite and, thus, represents the 
stiffness of the sel f -adhering «Ust1c conposite. It Is de-.1red that 
10 the self-adhering elastic composite not exhibit an Initial Modulus 

that 1s too To* such that the sel f- *zh*Mng elastic composite will be 
too soft and viscous. Also, it 1s desired that the sel f -adhering 
elastic composite not exhibit an Initial Modulus that Is too high 
such that the sel f -adhering elastic composite causes red markings on 
15 the body of a person wearing a dlsnosible absorbent product Including 
the sel f- adhering elastic composite. 

Thus, a self-«dher1ng elastic composite of the present Initio* 
generally exhibits an Initial Modulus value that Is beneficially from 
^0 about 3x10* to about 120x10* dynes per sgyare centimeter, suitably 
fro* about SxlO* to about 80x10* dynes per square centimeter, and 
aore suitably from about 20xlC* to about 80x10* dynes per iquir* 
centimeter, « Measured according to the ■sthods described In the 
Test Procedures section herein. 

?5 

Tho Stress at 50 Percent Extension value of a self- adhering elastic 
composite 1$ mtnt to represent the amount of force exerted oy the 
self-»dher1ng elastic composite whmn 1t Is elongated SO percent by 
stretching and. thus, generally represents the donning tension of a 

10 disposable tbsorbent product Including the self-adhering elastic 
caaposite. It Is desired that the sel f- adhering elastic composite 
not exhibit a S:rv Si at SO Percent Sxien^lon value that is too low, 
since such wy r* 4U lt In the slippir.g or falling, for ex.^le, of a 
disposable aiscroent product that incUies the sel f -adh«r 1 ng elastic 

5 :.--*pos1t«. Also, it is desired that the noovoven sf,e^t net exhibit a 
Stress at SO Percent Extension ralue thU Is too high, since such may 
cause the self- adhering elastic corpus it* to exert too r-uch force. 
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for exaaple, against a marer of a disposable ibscrbent product 
including the self- •during elastic composite, thus causing 
redaaiklng on the trsargr. 

5 Thus, the self-adhering elastic coaposlte of the present invention 
exhibits a Stress at 50 Percent extension value that Is beneficial 1/ 
fro- about 3x10* to about 10x10* dynes per square centlMter 
suitably fro. about 3x10* to about 9x10* dynes per square cent1«ter 
and -ore suitably froa a ;»ut <xlO* to about 7x30* dynes p 4 r square 
10 centimeter, as ensured according to the uethods described 1n the 
Test Procedures section herein. 

The Strwis Relaxation value of a material is mRt to represent the 
decaj or drop tB tension exhibited by the material -hen It Is allowed 
to relax for 20 minutts In an elongated state after having been 
elongated SO percent Dy stretching. It Is desired .hat tne 
self- adhering elastic coa*os1te of the present Invention not exhibit 
a Stress Relation value t'at 1, too high. since such will indicate 
that thA self-adhering elastic composite .111 lose too mxh tension 
after having subjected to a stitching force and. thus, -111 not 

be able to provide sufficient tension to hold a disposable absorbent 
product In place on a wearer. 
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Thus, the self-adhering elastic cmoosIL of the present Invention 
generally exhibits a Stress Relaxation value that Is beneficially 
less than about 35 percent, suitably 1„, than about 30 percent. a*d 
■ore suitably less than 25 percent, as measured according to 

the methods dwcMbad In the Test .Procedure, section herein. 

Adhesive properties desired cf the self-adhering elastic composite of 
the present invention include effective Peel Fcrce values. 

The P**l Force valae I, «^t to mpwsent the amount of force 
rcgulrtrj to detach t*> materials %c>er»d together. It is desired 
that the wU-adhe-Ing elmic =«pcs1t. 0 f the r res*,t motion not 
exhibit a F 5rc . Vftluc ^ stUchcd ^ a Si!05trau 

such *5 a gamble mUrUl, tfctt is too lo- sine* such .ill 
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indicate ch.,: :e l f - t -hering ela 4 t: C cwesosi:* wi I ! ::t 

tff»ctUoly idhor, : 0 th « ncn-oU;tic substrate to »»i;h :11s 
attached a/vi «y J'Kic^ during u3 .. Also, it Is desired chat the 
self-adhering elastic composite not exhibit a ?*el Force ,a1ue that 
1. too high, sine* such ->1) janerslly i-dicato thai :.•>» 
self-adhering ela.Mc composite rill ^hibit hl;h /Iscous parties. 

Thus, the self- adhering elastic co*::o;,te of the present Invention 
Bencr.^y exhibits a Peal Fore, ya7u«, attached to a non-elastic 

fabstr«t». that 1s t*n«ficially jr*at*r than about 350 gr^.s o^r 
25.4 aillloater width, suitably gr.aUr thin about 400 grams p*r 
25.4 «n lf-et.tr width, and »rx sultaoly grMt .,. than about 450 gr ^s 
per 25.4 ■UMaiiar width as a»asur»d according to the M t hods 
'•^cr.bed In the T.st Proctdurws section her,i„. 

It U also dtslnbls that the s.l f- adhering elastic cooposit* exhibit 
d«iracU aged PnI Force values. ^ , ?ed Fgrce , a]<M (j 

to represent Um Pe«i Force val* exhibits by a material *ft*- 
ha^lnfl been *xt*f*d*d 50 ;*rcont by stretching and M 1nt«{»ed at the 
?.0 percent extension for a period of tlw and under specific 
c*ssperatur« conditions. 

One suitable aging condition is to m1.H«1.i the SO percent extended 
»t«r1«l at about 72'F (aocut 22'C) for about 2 weeks. ,f ter *n1ch 
the ^terlal exhibits „n A ged Peel force valua that is sulMbly -ot 
l«ss ttan about CO percent, sere suitably not Uss than about 
25 percent, and m,sl suitably not less than .bout 90 p*rccr.t. of the 
Force *alwe of trw asteri*! priC r to sm» aging. 

Another citable aging condition i, to «1 ,tain the 50 pe-cen: 
'•xt^od «ter1.l at £ bc,:t HOT (about f ar rt*it 24 h«..-rs 

after ^fch the nttr'.a] exhibits an ForrM V4lsH! , h , t j, 

sulr.,bly not less than SO p*pc«.t. wr? .Stably -cv ?*;.. 

Ji>0 - : 35 J^rc*nt. 8*3 ws . --.ftatly not ? 3 , 5 thin aboc: 5n . 5r - 
t-c r 3rce v.!^- of -he Mterlel prior i 3 : UC h aging. 
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The t«l f-adherlng elastic coeposit* of the present invent I sn nay 
generally be of any size or dimension a long as the ;<•: f- adhering 
elastic composite exhibits the desired elastic and adhesive 
properties as described herein. When usid 1n a disposable absorbent 
product, a -If-idhcring elastic co.upos1te will typically have 
dimensions or" a *idth about 0.75 inch (about 1.9 centimeter) , 4 
length of about 6 inches (about 15 cent laeters) , and a depth of about 
0.02 Inch (about 0.C5 centimeter). 



The self-adhering elastic coaposiu of the present Invention say also 
be used or combined with other sel f- adhering elastic materials, with 
the self-adhering elastic composite of the present Invention being 
used as a separate layer or as an Individual zone or area within a 
larger, composite self-adhering elastic material. The sel f-adher1ng 
elastic composite of the present Invention may be combined with other 
self-adhering elastic materials by methods well known to those 
skilled In the art, such as by using adheslves, or simply by layering 
the different materials together and holding together the co*pos1te 
materials with, for example, the self-adhering characteristics of the 
20 different materials. 

In another aspect of the present invention. It Is desired to use a 
self-adharing elastic composite to prepare an elastic laalnate 
comprising at least one gatherable material attached to at least one 
self-adhering elastic coaposlte. 



Such an elastic laminate oay be prepared by tensioning the 
self-adher<»>g elastic co*pos1ti so is to elongate it, then attaching 
the self -adhering elastic composite to at least one gatherabla 
material to foro an elastic laminate, and then relaxing the elastic 
laminate so that the gathtrable material is gathered by relying the 
self-*dher1ng elastic coaposlte. Typical conditions for attaching 
the self-odherl^g e^»st<c composite to ths gatherable material 
include overlaying t}» stretched self-adhering clastic composite and 
35 the gatherable materials and applying haat ind/or pressure tc the 

overlaid materials so as to create bonding sites between the overlaid 
saterUls. 
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Various gatharjble Baterials can be utilized in ronlng the elastic 
loalnate. Such gatherable Buterlals can Include, but are not Halted 
to, non-elastic fibrous web: such as carded non-elastic polyester or 
non-elastic polypropylene fibrous »ebs, spunbonf*! non-elastic 
5 polyester or polypropylene non-elistic fibrous webs, non-elastic 

cellulosic fibrous webs, pulyaaide florous webs, and bUnds of two or 
»ore of the foregoing. Particularly suitable is using the gatherable 
■ateHal as outer cover layers with the self-adhering elastic 
composite sandwiched as an Intermediate layer between the gatherable 
10 Mterlal layers. Basis weiqhts for the elastic laminate are 

beneficially between about 4 to about 100 gruis per square *eter and 
suitably between about 6 to about 30 graas per square ester. 

In another aspect of the present invention, a disposable absorbent 
15 product is provided, which disposable absorbent product coaprises a 
liquld-permaable tcpsheet, a backsheet attached to the topsheet. an 
absorbent structure positioned between the topsheet and the 
backsheet, and a self -adhering elastic composite of the present 
Invention wf.ereln the self-adhering elastic composite Is typically 
20 positioned betweer. the topsheet and the backsheet. 

While one eabodlaent of the invention will be described in teras of 
the use of a self-adhering elastic composite 1n an Infant diaper, It 
Is to be understood that the sel f- adhering elastic co*pos1ts Is 
25 equally suited for use la other disposable absorbent products known 
to those skilled in the art. 

Fig. 2 Illustrates a disposable diaper 1 according to one e*5od1«ent 
of the present invention. Disposable diaper 1 Includes a 
backsheet 2, a topsheet 4. an absorbent structure 6 positioned 
between the backsheet 2 and the topsheet 4, and a sel f - tcher 1 ng 
elastic coetKislte b positioned between the bacL'heet Z a.-xj the 
iopsheet 4. Self-adhering elastic c:.-apos1t* 8 i» ; $*! ?- jefcerlrvy 
ela»t1c coM|?os1te according to the present .„ it!«i. Specifically. 
1n the Illustrated etsfcwiioent, sel f-*d.Vrir:q »Us:1c c«posite 3 is 
used as leg elastics positioned on elthsr side of the absorbc-nt 6 of 
the dt &per. 
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Those skilled 1n tht art will recognize eaterlals suitable for use as 
the topsheet and backsheet. Exemplary of materials suitable for use 
as the topsheet are 1 iquid-permeable materials, such as spunbonded 
polypropylene or polyethylene having a basis weight of from about 
5 15 to about 25 grams per squire meter. Exeaiplary of Mterials 

suitable for use as the backshe*t are 1 iquid- Impervious materials, 
such as polyolefln films, as well as vapor-pervious materials, such 
as mlcroporous polyolefln fllais. 

10 Disposable absorbent products, according to all aspects of the 

present invention, are generally subjected during use to multiple 
insults of a body liquid. Accordingly, the disposable absorbent 
products are desirably capable of absorbing multiple insults of body 
liquids 1n quantities to which the absorbent products and structures 

15 will be exposed during use. The Insults are generally separated from 
one another by a period of time. 

Test Prpcequra 

A coomerctal tensile tester was used to stretch, at a stretch rate of 
20 about 300 millimeters per minute and at a temperature of about 23 *C, 
a material sample, 1n the form of a film, that was about 3 Inches 
(about 7.6 centimeters) wide, about 100 millimeters long, and of 
about 0.026 Inch (0.09 centimeter) depth, to a stretched extension of 
about 50 percent of original length, or about 50 millimeters, such 
25 that the stretched film had a total stretched length of about 

150 millimeters. During such stretching of the film sample, the 
stretch force, 1n grams, was measured. Once the desired stretched 
length was obtained, the film saitple was held at the 50 percent 
stretched extension for about 20 minutes. During these 20 minutes, 
30 the stress relaxation force of the film sample was iisasured. A 

representative plot of a stress-strain force measurcaent is shown 1n 
Fig. 4. The oechtnlcal properties of the film saaple were determined 
as follows: 

35 In1tt>l KsdidkL*: The Initial Kodulus value, 1n dynos per square 

centimeter, was taken to be the slope of a tangent (Una A in Fig. 4) 
drawn to the curve of the stress/strain measureeants at Lhe origin 
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(0 percent stretch), normalized with respect to t.'.e are* of the 
cross section of the flla sample. 

Stress at 50 Percent fxtfnUnn : The Stress at 50 Percent Extension 
5 value, In dynes per square centimeter, was deten.1r.ed by simply 
reading the force value at 50 percent extension of the film sample 
(point B in Fig. 4), norualHed with respect to the area of the 
cross-section of the f1l» sample. 

10 StrtSS RffUmion : The Str^ Relaxation value, recorded as a 
percentage, was determined by measuring the difference In stress 
force for the 50 percent extended file sample between when the sample 
first reaches the 50 percent stretched extension (point C in Flo 4) 
and then after the 20 minute relaxation time period (point D in' 

15 Fig. 4), dividing by the initial stress for the 50 percent extended 
film sample (point C in Fig. 4). and then multiplying by 100 percent. 

£ge] fQrce : Th9 Pm1 Fo ™ value is a measurement of the adhesive 
bond strength of a film sample and is measure according to the 
20 standardized test method PSTC-1, revised as of August 1989. 
Incorporated herein by reference. 
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Example 

Samples were prepared of elastic laminates consisting of » 
self-adhering elastic material bonded to two layers of a gatherable 



substrate. 



As a control, films of a conventional sel f- S dherlng ela>t1c material 
comprising a substantially homogeneous composition of a 
styr.ne-1soprene-styr*ne block copolymer, oils, and tacxlfying resins 
*nd ccaercially available from Flndley Adheslves Inc. under the 
trade designation ,12209, were used. For each control sample, three 
l*y.rs of this film wer* comclned by over'.a^ng and adhering the. to 
tact other so as to prepare a single fil B having a depth of about 
35 0.036 inch (about 0.9 minister) deep. 
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Sa.pl. ] w „ pr , p . red by s#KhHcMng 4nd 4d , eMng a ]4yer> of ^ 
of about 0.012 inch (.bout 0 .3 .Ulster) of .„ .,„ tle MteMjl , in 
experl^ntal edition coe*r1s1ng styrene-ethylene/butylen.-styrene 
Mock copolymer and Ueklfylng resins, callable fro. Flndley 
Adhesive Inc. und.r the designation £-2. between two layers, each of 
a depth of about 0.012 Inch (.bout 0.3 «1111«*ter) of a hot-el t 
Adhesive material, caaprlslng styrene- Isopr.ne- styrene block 
copolymer, oils, and hydrogenated polycyclopentadlene and polyvinyl 
toluene tacklfylng resin., coaeerclally available fro. Flndley 
Adhesive* Inc. under the trade designation H-2096. 

For each several 1a.ln.te, were for«d by stretching a sheet 

of the se f-.dherlng elastic Serial, having the d1«ns1on, of about 
. inch (about 2.5 centlwters) w,Je. .bout 3 Inches (about 
7.6 centimeters) long, and about 0.036 Inch (about 0.9 .Ulster) 
deep, by about 300 percent of -he original ler.gth of the 

(about 30.5 cent^ters). The stretched self-adhering elastic 
«ten.l was then sandwiched between two layers of unstretched spun 
bond .ateH.l, co.prl.1ng spunbond polypropylene with a b.,1, weight 
of about 0.5 ounce per squar* yard, available fro. Kl^rly- Clark 
Corporation, and bonded together by pressing the laalnate with a 
5 pound (2.3 kilogra.) roller. The la.1nat. was then allowed to 
relax Both the control sa^le and S«p1. 1 la.1n.tes exhibits 
stretch of about 280 percent such that the relaxed fa.1n.te had a 
total length of about 3.2 Inches (about 8.1 ccnt^ters). 

A 3 inch (about 7.6 c.ntl-Ur) section was «rked off on e.-h 
Innate to be used for -..urgent purposes. The la«1nat. sables 
30 were runted on cardboard backing by stapling the ends of the 

«1n,tes in a fixed position on the cardboard backing while the 
3 inch «rked section of each lunate was stretched to a 50 percent 
•pension such that the stretched 3 inch section h.d a total length 
of about 4.5 inches (about 11.4 cent inters) . 0,e set of la.1nate 
35 ,*nples was allowed to age at about 72'F (about 22'C) for about 
2 *eeks. A second set of la.ln.te sables was allowed to age at 
about 110-F (about 43'C) for about 24 hours 
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After 4glng , the l4-Jnit . SMplM remoye<j f ^ cardboartf 

backing and allowed to r,lax for about on.-h.lf hour oefor. UsMng 
for .dhe.lv. and elastic properties. Two Inch long sections of'each 
l.»1r.t. sample were obt.lned end tested on a st and,rd terslle 
tester, commercially Pliable fro. S1nte:h Company. 

The fil. sample, were then measured for aged Creep values. The 
Control sample exhibited an aged Creep value, for aging at about 72V 
for about 2 wks wh en stretched at a 50 percent extension, of about 
16 percent and an aged Creep value, for aging at about HOT for 
.bout 24 hours -hen stretched at a 50 percent extension, of about 
40 percent. 

S«pl. 1 exhibited an aged Cr.ep value, for aging at about 72'F for 
.bout 2 weeks when stretched .t a 50 percent extension, of about 
16 percent and an aged Creep value, for aging at about 110'F for 
.bout 24 hours when stretched at a 50 p.rc.nt extension, of about 
10 percent. 

For each of the tested laminates, th. Pe.l Force value exceeds the 
Tensile Strength of th. laminates. 



25 



eapabl. of «„, •oo.Hc.t.on, 1Bd v . M . tl< ,„ f . )t|>0(it 

th. scop. ,h.r.of. Accord'*,,,, th. Lull* d..cr.pt1o» .nd 

«»p<„ s.t forth .bo,, .r. „,„, to b. (llu.tr.t... ooly lre 
not . „. u> ,„ , ry MnMr _ th< icop> ^ 

set form in the appended clalas. 
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THE EMBODIMENTS OF THE rNVE.V! ION IN WHICH AN < .VI i SIVl 
PROPERTY OR PRIVILEGE: IS CLAIMED ARE DEFINED AS J Ol LOU S 

1. A self-adhering elastic co^ojlte having a reUxed length and 
comprising an adhesive material attached to an elastic material, 
wherein the elastic .aterlal Is continuous along the reUxed length 
of the self-adhering elastic composite, and wherein the sel f -adhering 
elastic composite exhibits the following properties: 

*- the ablllt/ to be extended at least about 50 percent of 
the relaxed length; 

b. an aged Creep value that Is not greater than al>out 
25 percent wh«n the sel f -adhering elastic composite is 
aged at about 72*F for about 2 weeks when extended about 
50 percent; 

c. an aged Creep value that Is not greater than about 

25 percent wh«n tn« sel f-aCherlng elastic ccmposite is 
* l UO'F for about 24 hours when extended 

15 about 50 percent; 

d. an aged Peel Force value that Is not less than about 
80 percent of th« original Peel force vclue when the 
self-adhering elastic co«pos1te Is aged at about 72*F 
for about 2 wemks t*»n extended about 50 percent; and 

e. an aged Peel force value that 1s not less than about 
80 percent of th« original Peel force value when the 
self-adhering elastic composite >t aged at about HOT 
for about 24 hours when extended about 50 percent. 

2. The self-adhering elastic composite of clala 1 wherein the 
adhesive material Is present In the sel f- adhering elastic composite 
in an amount of from greater than 0 to less than 100 Might percent, 
and the elastic material is present In the sel f-»dh«r1ng elastic 
composite In an amount of from groater th*n 0 to less than 100 
weight percent, based on thm total weight of the adhesive material 
and the elastic material In th« sel f -adhering elastic composite. 

3. The self-adhering elastic composite of data 1 wh«re1n the 
adhesive material Is pn»par*d fro* a block copolymer. 
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«• The s.]f-.dher1ng elastic composite of cUl. 1 whereto the 
.dhesW. ut.rl,l exhibits M Initial Hodulu, value that 1, bet— n 
•bout 1x10* to .bout 4x10* dvne, per square c.ntl M t.r .no a Stress 
.t SO Percent Extension value that Is bet-en about 0.1x10* to about 
5 4x10* djrnes per square centlaeter. 

5. The self-adhering elastic composite of clal. 1 wherein the 
adhesive tt i,rl,1 f. a thermoplastic hot-melt adhesive. • reactive 
adhesive, or a pressure sensitive adhesive. 

6. The self -adhere elastic composite of clal. 1 herein the 
tdheslve material 1, . f,im. . fo«, a fibrous -b. or a thread. 

7- The self-adhering elastic composite of claim 1 .herein the 
elastic material exhibits an Initial Aodulu, value that Is between 
.bout 3x10* to about 120x10* dynes per square centimeter and . S tre ls 
• t 50 Percent Extension value that is bet~en about 1x10* to about 
20x10* dynes per square centimeter. 

5. The self-adhering elastic composite of clal. i wn #r ., n the 
•l.stlc material (s prepared fro. . block copolymer. 

9. The self. adhering elastic co-po.Ue of clal. I wherein the 
elastic ..terlal 1, . fil., . fc4a , t fjbn)y> ^ Qr ^ 

10. The self-adhering .l., t ,c commit, of clal. 1 wherein a Peel 
Force value required to separate the .^tiv« material fro. the 

,,Mt,C - Ur1il 1,1 *• ••^-•dherlr^ elastic composite 1, greater 
then about $00 grass per linear inch. 

11. The self-*dher1ng elastic composite of claL 1 where, „ the 
self-»dher1ng *1»,t1c composite Is a fil. or « fibrous mb. 

12. The self-adhering elastic composite of claim 1 wherein the 
s.lf-edherlng elastic cc-poslt. axhlbits the ability to be extended 
it least about 200 percent of the relaxed length. 
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c. an aged Cn^p vjij* t:ut 1: not growler t*»an about 

25 percent when the scl f adoring elastic composite 1s 
aged at About 1 1 0 * F fzr about 24 hcurs when extended 
about 50 parc*nt ; 

d. an aged Pe<tl Force value that !$ not less thin about 
SO percent of the original ?wl Force value *heo th<> 
self -adhering elastic composite Is *ged at ahoi;t 72'F 
for aboet 2 w*«t*.s when extended about 50 ^trcont; and 

e. an aged P«! force value that is not lass tftan ab-ut 
80 percent of the original Peel Force va^u* who* U* 
self-adhering elastic coaposlt* 1s aged at about I10 # F 
for about 24 hours when extended about SO percent. 

17. A self-adhering elastic co«apos1ta having a relaxed length and 
coaspr1„1ng an adhesive aeterial »etr1x attairved to and substantial 1/ 
encasing an §l*sdc material continuous alor*; th# relaxed Ungth of 
the self-Adhering elastic coopostte, the self-adhering elastic 
composite exhibiting vho following properties: 

a. the ability to be stretched at least about 50 percent of 
the re 1 wed leogth; 

b. an aged Cr*ep valv>* that is not norc than 25 percent 
when the sal f -adhering elastic composite 1s ag*d at 
about 72T for about 2 weeks when stretched at a 

50 percent extension; 

c. an aged Creep value that Is not eon? lhan 25 percent 
w*w?n the sel f -adhering elastic ccapcslte 1s aged at 
abovt HOT for about 24 hours *hen stretched at ^ 
50 percent extension; 

d. an *jsd P»l ►orce value that 1s not less than about 
80 p»rcc*t ^f tc* origin*? ?*el Force value w*en the 
s*lf-*fi*2rir>j vlastic coecpesits is aged at about 72* F 
for about 2 uu^s when straici*d ht a 50 percent 
exte.c5iort; a*d 

e. an AgawJ teal F*rcs value that is *ot Isss thaji about 
30 p«rctflt cf tfce original Peel Farce valtt? when t*t* 
s*lf-*2*r1ft$ elastic cooposlte is *g*d at afrwit !1C # F 
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for ibout 24 hour: **<>n stretched it - 50 percent 
25 extension. 

18. A ;atherable elastic l^i nite comprising a oa>h«rible 
substrate arched to a sol f - «th«rlng elastic c«*om*. the 
self-adheri.-vg clastic co^it. h « a ?Cftgt?) , A<j CMprUas 

eohesiv* Mterial attached to an eUstic utirhl, wherein the 
5 elastic *at-r1al i s continuous along the relied length of the 

self-adhering elastic opposite, herein the sel f- adhering elastic 
composite exhibits the following properties: 

*- the >J>i?it» to he stretched at least abe«t 50 percent of 

th« relaxed length; 
b. en aged Creep valt* that is not .ore than 25 percent 
**n the s*lf -adoring .l«,tl c coalite U *g*d at 
*bo«t 72-F for about I v—te stretched at a 

50 percont extension; 
c an ac*d Creep walw that Is not sore than 25 percent 
tb# **lf-*dherlKg .l«t1c composite Is aged at 
about liO'f for about 24 hours ttien stretched at a 
50 percrct extension; 
d- »»J9iP«! Force va^ue that is not less than about 
80 percent of the original Jeel Force *alu* *h*n the 
self -adhering elastic coaposlte 1s aged at about 72*F 
for about 2 woeks when stretched at a 50 perc^t 
extension; and 

«. an aged p«i Force v 8 l« that Is not less than about 
80 percent of the original fVel Force value *h«n the 
self-tc3vsriBg elastic coeposite is »>d at about 110'F 
for abevt 24 hours «hen Wretched at a 50 portent 
extension. 

i*. A disposable si,sor^„ t product causing a 1 iquld-per^o^lc 
top 5 ,h-t v a b*cks«*«t attached to the l iqw-d-peraeabl. tops.W. an 
^sorbant structure positioned between the 1 iQuid-pcnaabl, Lo^s.Vet 
«d the b«c*sh**t. zh6 a self-adhering Mastic c^osfu positioned 

the H,uid-;»r»*M. tepsheet and ' the becitsheet. ^r*i, the 
s*lr-adhertng elastic c:spos1te has a relaxed length and cae^iscs an 
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adhesive naterlal attach to an eUstic nattrlal, wSereln the 
elastic mUHjI is continuous along th« relaxed length of th« 
$«lf adfcerlno elastic composite, wherein the sel f- adhering elastic 
10 composite axMbits the following properties: 

a. the ability tj be stretched at least about 50 percent of 
♦he relaxed length; 

b. an .aged Creep value that net nore than 25 percent 
when the self-adhering elastic composite Is a^ed at 

15 about 72'F for about ?. weeks whe« stretched at • 

50 percent extension; 

c. an aged Creep value that Is not Bora than 25 jxsreent 
uhen the self -adhering elastic coaposite 1s aged at 
about UC*F for about 24 hours when stretched at a 

20 50 percent extension; 

d. an *ged Peel force value that is not loss than about 
80 percent of the original Pool Force value when the 
self-adhering elastic cae»»s1te is aged at about 72* F 
for about 2 weeks when stretched at a 50 percent 

25 extension; and 

e. an aged Peel Force value that Is not less than about 
80 percent of the original Peel Force value whoa the 
self -adhering elastic composite is aged at about 110'F 
for about 24 hour* when stretched at a 50 percent 

30 extension. 
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